Prognosis-determinant candidate genes identified by whole genome scanning in eyes with pterygia.
To identify the genes that can differentiate primary from recurrent pterygia. The transcriptional differences of primary and recurrent pterygia were first determined by microarray analyses. Computational analyses were used to extract the biological significance of the genes accurately, and a significant functional classification of the genes was made by unsupervised methodologies. After confirming the functional classification for primary and recurrent pterygia by a clustering algorithm, a support vector machine (SVM) algorithm was applied. Based on a machine learning technique, the minimum number of genes that can accurately classify primary and recurrent pterygia was determined. Clustering analyses classified primary and recurrent pterygia transcriptomes and identified 10 clusters associated with distinct biological processes. When the SVM algorithm was applied to the microarray-analyzed products from three primary and three recurrent cases, periostin, TIMP-2, and L-3-phosphoserine phosphatase homolog (PSPHL) were identified as the minimum set of predictors with 100% accuracy. A differential expression of these genes in primary and recurrent pterygia was confirmed by immunohistochemistry. When the 24 patients with primary disease and the 8 patients with recurrent disease were analyzed with this gene set, an accuracy of classification of 84.38% was achieved. Periostin, TIMP-2, and PSPHL can be used as predictor genes for the recurrence of pterygia. Their biological activities may explain the events leading to recurrences of pterygia and thus may be genes to target for pharmaceutical interventions.